Dihydropyridine-sensitive and -insensitive components of acetylcholine release from rat motor nerve terminals.
Effects of the dihydropyridine (DHP) calcium channel agonist Bay K 8644 on spontaneous and neurally evoked release of acetylcholine were measured using conventional intracellular microelectrode recording techniques at rat neuromuscular junctions of preparations that were transected to prevent contraction ("cut muscle preparation"). At concentrations of 0.65 to 2 microM Bay K 8644 caused significant increases in end-plate potential amplitude and mean quantal content in cut muscle preparations, but no effect in uncut preparations in which contractions were blocked by using d-tubocurarine (1 microM). The dose-dependence of this effect occurred over a very narrow concentration range. This increase in quantal content, which occurred within 5 to 10 min of application of Bay K 8644, could be blocked by pretreatment or reversed by subsequent treatment of the preparation with nimodipine, a DHP antagonist. Nimodipine itself had no effect on quantal content. At concentrations of Bay K 8644 in excess of 1 microM, increase quantal content was usually followed by a subsequent complete failure of nerve-evoked release of transmitter. Administration of Bay K 8644 was also associated with an increase in the frequency of miniature end-plate potentials (MEPPs). This effect was observed in 5 of 6 "cut" and only 1 of 6 "uncut" preparations. Increase of MEPP frequency occurred after a latent period of 15 to 25 min of treatment with Bay K 8644, and was not prevented pretreatment with nimodipine. Nimodipine itself had no effect on MEPP frequency. Increased MEPP frequency occurred in cut preparations treated with Bay K 8644, but with solutions to which no extracellular Ca++ was added.(ABSTRACT TRUNCATED AT 250 WORDS)